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Introduction 
   Quaternary crustal movement is one of the important problems in Quaternary 
research. Concerned with Quaternary tectonics on Japanese Islands, many data 
have been presented by geoscientists, and the plate tectonics theory has been 
applied. Such studies, however, are disproportional to the regional scale area. 
In southwest Japan, the researches have been concentrated on Kinki, Chubu and 
Shikoku regions, and there is no comparative studies on these regions and Kyushu. 
   As Kyushu, especially Central and South Kyushu, is covered with thick pumice 
flow deposit, sediments and landforms beneath the pumice flow are scarcely under-
stood. The researches on Quaternary in Kyushu have been focused on volcanism, 
especially on the caldera problems. Since Matsumoto (1944) found four gigantic 
calderas, Aso, Aira, Ata and Kikai, in Kyushu, many researchers have studied on 
these calderas. The caldera  formation is one of the most important events in 
Quaternary geohistory. The volcanoes which have formed calderas, are still active. 
Volcanism is one of the external expressions of the endogenic agencies, and other 
expressions have been recorded on landforms. For example, the disturbances 
observed in pyroclastic deposit at Miyakonojo basin in south Miyazaki prefecture 
(Chida 1970) seem to be caused by faulting which is accompanied with main basin-
building movement. 
   Izumi plain in northwest Kagoshima prefecture is one of the marginal areas 
where the pumice flow from the Aira caldera reached. The plain is situated in 
Shimanto structural zone which is the main geological structure in South Kyushu, 
and the Izumi fault, the bordering faults to the south of the plain named by the 
writer, is thought to be an external expression of the endogenic agencies in the 
Shimanto structural zone. 
1 Location and geology 
   The Izumi fault can be traced more than 15 km long from the east of Akune 
through the east of Izumi to the northeast (Fig. 1). The fault divides Shibi 
mountain to the south and the Izumi plain to the north. The Izumi plain faces 
northward to the Yatsushiro bay and eastward to Yahazu mountain. The 
restored map of the Izumi fault area (Fig. 2) shows clearly continuous depressions 
and fairly steep slope with 100-200 m in relative height along the Izumi fault.
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 Fig.  1 Index map of the Izumi fault area nd environs 
                    Heavy line is the Izumi fault. 
   Shibi mountain mass consists of sandstone and shale of Mesozoic Shimanto 
Group with NEE to SWW strike and homoclinal structure. To the west of Shibi 
mountain, a granodiorite mass outcrops which was eroded and transported to the 
plain as gravels in terrace deposits. Yahazu mountain mass consists of 
hypersthene-augite andesite which erupted between Miocene and Pliocene 
(Kagoshima prefecture 1967). 
   Izumi plain, filled with younger sediments, is fringed by faults to the south, 
and the downthrown baserock group constitutes the hilly land and basements of 
the plain. The oldest deposit in the plain is older welded tuff named by Toda 
(1968), grey white to dark black in color, which is mainly distributed near 
Mizunokashira nd Oriono. The changes of color and rock facies are very signifi-
cant. The older welded tuff is distinguished from the deposit of Aira pumice flow, 
and erupted in  Plio-Pleistocene period (Kagoshima prefecture 1967).
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 Fig. 2 Restored map of the Izumi fault area and environs, eliminating the valleys less 
     than 1 km wide (contour interval 100 m) 
 Aira pumice flow deposit is divided into non-welded and welded parts. Non-
welded part, so called "Shirasu”, typically observed at Nishinokuchi and Tashiro 
(Photo 1), is grey white massive glassy tuff breccia, and contains many well sorted 
white pumices. 
   Generally essential breccia is very poor, but in places accidental one is found 
concentrically due to turbulance of the pumice flow (Kuno et al. 1958). Welded 
part, so called "Haiishi", observed near Mizunokashira and Kotte (Photo 2), 
contains many slenderly stretched white pumices, and few breccias. In the 
welded part, color changes from purple black grey to green grey white, and welding 
grade changes from very hard to very compact. These varieties would be resulted 
from the differences in depositional conditions of the same pumice flow. The Aira 
pumice flow erupted in late Pleistocene (Aramaki 1965, Ota 1965), and was 
deposited in the valleys eroded in the baserock group and the older welded  tuff.
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   Pleistocene fluvial deposits occupy wide part of the plain. They are divided 
into older deposit and younger one. The older fluvial deposit is locally covered by 
the Aira pumice flow deposit, and the younger fluvial one partly covers the deposit 
of Aira pumice flow. In the greater part of the plain, the younger deposit 
overlies the older one with unconformity. 
2 Geomorphology 
   Landforms of the area are composed of hilly land, fluvial terraces and so 
called "Shirasu plateau" (Fig. 3).
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   The hilly land is under 200 m in altitude and consists of the Shimanto Group 
and the older welded tuff, and mantled with these weathered materials, in  situ 
(Fig. 4-1). To the south of the hilly land, fault scarps which belong to the Izumi 
fault run NEE to SWW clearly separating the hilly land from the mountain land. 
   Fluvial terrace 
   The fluvial terraces are divided into the higher terrace and the lower terrace. 
The higher terrace with fan shape extends to the north of the Izumi fault,
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       Localities are shown in Fig. 3.
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and ranges 50 to 170 m in height. The terrace surface is well dissected and 
displays undulating topography. The higher terrace consists of the older fluvial 
deposit which is distributed widely, and is made up mainly of sandstone and 
shale gravels originated from the Shimanto Group, and some andesite and 
granodiorite gravels. Near the Izumi fault, the gravel bed is mainly composed of 
boulders, but becomes generally finer northwards, consisting of well-sorted gravels 
from 5 to 10 cm in diameter and lenses of white tuffaceous clay (Fig.  4-2). The 
gravel bed is thought to be fanglomerate. The deposit is 30 to 50 m thick and 
deeply weathered. The uppermost part of the bed becomes andy and red (Fig. 
 4-3,4). This gravel bed corresponds to the Obara sand and gravel bed named by 
Kyushu Agricultural Administration Bureau (Ariake Bay Research Group 1969). 
The Bureau considered this terrace surface correlative to the so called "Shimosue-
yoshi terrace", formed in the  Riss-Wurm interglacial. 
   However the writer has an opinion that this terrace was formed in pre-
Shimosueyoshi period from the extent of dissection of the terrace surface, the 
remarkable red-weathering and the decayed gravels in terrace deposit. The 
general facies is as similar as the higher terrace gravels in Goto Fan in Kagawa 
prefecture, Shikoku (Sangawa 1972), although it contains rather fresh gravels in 
part. The higher terrace is clearly bordered by the Izumi fault from the mountains.
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Relation among the terrace, geology and the Izumi fault is shown in longitudinal 
sections (Fig. 5). 
   The lowerterraces are subdivided into the lower terrace  I and the lower terrace 
II. They consist of fresh gravels which thinly cover the older fluvial deposit and 
the Aira pumice flow deposit with unconformity. 
   The lower terrace I is distributed rather widely with fan shape, and has the 
average gradient of some 2.4 percent. The terrace  surface is hardly dissected, and 
submerges below alluvium at the north end. The relative height onto the higher 
terrace is 20 to 30 m. The lower terrace I is made up of fanglomerate with 
maximum diameter of I m, and the thickness of the deposit is under 5 m (Fig. 4-7).
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   The lower terrace II develops outward the higher terrace and the lower 
terrace I, and the relative height between two lower terraces is under 10 m. The 
 surface gradient is about 1.5 percent, and also this terrace submerges below 
alluvium. The deposit is well sorted sand and gravel, and its thickness is some 
3 m. Earthenware of the earliest Jomon era was found out on this terrace by 
Ariake Bay Research Group (1969). The lower terrace II, therefore, would be 
formed in  pre-Jomon age. 
 "Shirasu plateau" 
   The "Shirasu plateau", 60 to 100 m above sea level, is mainly distributed near 
Nishinokuchi and Tashiro. The surface is fairly dissected, but still keeps flatness. 
The "Shirasu plateau" is composed of grey white massive tuff originated from the 
latest activity of the Aira caldera (Fig. 4-5,6). Carbonized woods out of the 
Aira pumice flow deposit were dated 16,350±350 years BP  (Gak-473) and 23,400± 
800 years BP (Gak-558) with radio-carbon method (Aramaki 1965, Ota 1965). 
3 Activity of Izumi fault and its geomorphological significance 
   The Izumi fault1) comprises everal conjugate fractures (Fig. 6). General 
direction is NEE to SWW, which is pararell to the strike of the Shimanto Group. 
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Table 1 Fault
N.  CHTDA 
planes of the Izumi fault
Locality
A.west of  • Mi
zunokashira 
  left bank of  B
: ..   Taira river 
  left bank of C•  • Taira river 
  right bank of D•T
aira •ira river 
  southwest of E•  • Uchikoba 
  northeast of F
' Tashiro 
G: Tashiro
Geology
welded part of 
Aira pumice flow 
 Shimanto Group 
 9 
non-welded part of 
Aira pumice flow
Strike
42°E 
50°E 
28°E 
40°W 
83°W 
88°E 
38°E
Dip
 65° 
88° 
37° 
12° 
 4° 
 90° 
85°
upthrown 
  side
NW 
SSE 
SE 
NE 
 N 
 S 
 NW
Classification
 R 
 R 
 N 
 N 
 T 
 N 
 R
 R: Reverse fault, N: 
Localities are shown
Normal fault, T: 
in Fig. 6.
Thrust fault
     + ••• Ass 
       .9•••• km 
         0 1 
 Fig. 7 Wrench fault with dextral displacement be ween the Taira (right) and Takaono rivers 
The fault planes are observed at several points in spite of thick covering vegetation. 
They are summarized in Table I on the strike, dip, classification and geology of the 
fault planes. 
   Geomorphologically, the fault clearly separates the plain and the mountain 
land. One of the characteristic features are off-set streams, observed along the 
piedmont line between the Taira and Takaono rivers. This drainage anomaly 
suggests the existence of the strike-slip fault along the line. It is possible to
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consider from the northward off-sets of many rivers that this fault is the 
wrench one with dextral displacement (Fig.  7, Photo 3). To the west, this fault 
distinguishes the hilly land from the mountain land. To the east, the fault 
displaces the dissected valleys on the higher terrace and some dissected valleys on 
the lower terrace I. Fault plane is observed at the southwest of Uchikoba (Fig. 
6-E), which is a thrust fault in the sandstone area. 
   Geomorphologically and geologically the writer considers that there are three 
active periods of the Izumi fault. The first is vertical dislocation which seems to 
have formed the frame of the present relief. The dislocation is characterized by 
normal faults which are north-thrown dip-slip ones in sandstone and shale observed 
at several points meeting at right angle with each other (i.e. Fig. 6-C,D,F). Hence, 
Shibi mountain mass has the character of block mountain. Near Mizunokashira, 
the area of older welded tuff is clearly bordered, which means the area of older 
welded tuff was decided by the first activity of the Izumi fault. The period of the 
first activity is attributed before the deposition of older welded tuff, that is late 
Tertiary to early Quaternary. 
   The second is characterized by the relative uplift of Shibi mountain mass. 
Perhaps, its vertical shift would amount to a few hundred meters. As the result 
of this uplift, a large quantity of gravels had been transported to the Izumi plain 
and formed the higher terrace. However the details of this movement are not yet 
clear. 
   The third is the characteristic movement relating the activity  of the Median 
Tectonic Line in late Quaternary. To the west of Mizunokashira (Fig. 6—A), the 
fault runs between the welded part of Aira pumice flow and older welded tuff. 
The fault is a reverse fault (Fig. 8). Amount of its displacement is, however, 
unknown. At Tashiro (Fig. 6-G), the fault is seen in non-welded part of Aira 
pumice flow and its main movement isreverse, accompanied with three interbedded 
reverse ones (Fig.  9). Moreover, between the Taira and Takaono rivers, there is
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Table 2 Chronological relation among geology, geomorphology and fault movement
Age
 Holocene
 a) 
=  
.o 
 PL1
Late
Middle
Early
Plio-Pleistocene
Pliocene
Miocene
Mesozoic
Geology
 Alluvium 
 Younger fluvial deposit II 
 Younger fluvial deposit I 
 Aira pumice flow deposit
14007#/#:#2 
 Older fluvial deposit 
/44#4001:0174e/ 
 Older welded tuff 
/40SINGIVFMArair 
 Yohazu andesite 
    rA 'AO re4 "MA I IP 
 Shimanto Group
Geomorphology
Alluvial plain
Lower terrace II
Lower terrace I
"Shi
rasu  plateau.'
Higher terrace
Hilly land
Mountain land
Hilly & Mount an land
Fault movement
3. R. W.
2. ?
 I. N.
1,2,3: Stages of the movement 
 R: Reverse fault,  W: Wrench fault,  N: Normal fault
the aforementioned wrench fault with dextral displacement. Judging from these 
facts, the third activity is different from the former two. It may be considered 
to have succeeded the traces of blocks built during the former activities. The 
activity was compressive in stress as shown by reverse and wrench faults. The 
difference in the phases of the activities would reveal the locational change of stress. 
   The chronological relation among the geology, geomorphology and fault 
movement is indicated in Table 2.
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Conclusion 
   In this paper the present writer considered the tectonics of the Izumi fault. 
It is summarized as  follows: 
   The tectonics are divided into three phases at least. The first is the main 
faulting of the Izumi fault and decided the outline of the present relief. It 
happened in late Tertiary to early Quaternary before the deposition of the older 
welded tuff. The character of the fault was normal and tensional in stress. The 
second was the relative uplift of Shibi mountain mass. A large quantity of gravels 
which formed the higher terrace were provided by this activity. This means the 
second activity was before the formation of the higher terrace. The third is 
characterized reverse and wrench faults in late Quaternary, and in general, it was 
a kind of block movement. Off-set streams along the Izumi fault between Taira 
and Takaono rivers which suggest he dextral wrench faults are observed, but 
elsewhere the drainage anomaly cannot be observed, and we can see the reverse 
faults. As a whole, during the third phase of the  Izumi fault, the area was 
compressive in stress. The writer concludes the locational change of stress from 
the former two phases to the third. The Izumi fault would be recognized as an 
activity in Shimanto geologic zone with NEE to SWW structure, as well as in 
crystalline rocks referred by Borg and Handin  (1966). 
   The writer is deeply grateful to Professor Kasuke Nishimura of Tohoku 
University for his continuous and valuable guidance. To Professor Seiji Yonetani 
of Kagoshima University, the writer wishes to express his thanks for useful 
suggestions and advices. The writer gratefully remembers Mrs. Fusae Ishiuchi 
for her kindly help during field investigation. 
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